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@ Connection construction and method of manufacturing the same, 

(57) A connection construction is provided for connecting a 
first conductor provided on a first member such as a 
semiconductor driving device to a second conductor provided 
on a second member such as a liquid crystal display device 
driven by the semiconductor driving device, the connection 
construction including a conductive adhesive deposited on the 
first conductor, a conductive particle bonded with the conduc- 
tive adhesive and partly protruding toward the second conduc- 
tor disposed opposite thereto, and an electrically insulating 
adhesive for bonding the first member to the second member 
with the conductive particle contacting the second conductor. 
The first conductor and the second conductor are electrically 
connected via the conductive particle, and the first member and 
the second member are mechanically connected with the 
electrically insulating adhesive. Thus, a semiconductor driving 
device (LSI) is, for example, directly connected to a transparent 
substrate of a liquid crystal display device. Also, when an 
electrically insulating adhesive is used for bonding the 
conductive particle, the conductive particle is bonded to 
contact the first conductor. 
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Description 



CONNECTION CONSTRUCTION AND METHOD OF MANUFACTURING THE SAME 



BACKGROUND OF THE INVENTION 

1. Field of The Invention 

The present invention relates to a connection 
construction which may be advantageously em- 
ployed for connecting a substrate such as a 
semiconductor chip to a substrate or the like of a 
display panel used in various types of display 
devices, and to a method of manufacturing such 
connection construction. 
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2. Description of The Prior Art 

In recent years, reduction in the weight and size of 
products has been actively worked on in electronic 
appliances in general. For example, by employing a 
liquid crystal display panel generally known as a flat 
display for products such as a portable television 20 
set. a word processor, and a car display device, it is 
possible to make these products smaller and 
thinner In such applications, the connection of the 
substrate of a display device to a semiconductor 
chip or the like that drives the display device 25 
determines the overall dimensions of the product 
concerned and therefore has an extremely important 
meaning for encouraging the development of lighter, 
thinner nnd smaller products. 

The prior art intended for helping to make lighter, 30 
thinner nnd smaller products includes a connection 
construction using a conductive adhesive, such as 
disclosed in Japan patent Publication No. of un- 
examined application JP(A) 60-238817. and Japan 
patent publication No. of examined application JP(B) 35 
58-38768 and JP(B) 58-38769. 

Fig I is a cross sectional view showing the 
connection construction of such prior art. As shown, 
a protective layer 2 and a wiring layer 3 are disposed 
on one surface of an electronic component body 1 40 
formed for example of silicone, the wiring layer 3 
being formed of aluminum, aluminum-silicone or 
other material and provided with electrodes 4 
formed of gold, gold plated copper or other material, 
all of which combine to construct an electronic 45 
component 5. The electrodes 4 have a thickness of, 
for example. 20 to 60um, and the electronic 
component 5 is. for example, a semiconductor 
device such as a large scale integrated circuit (LSI). 

A wiring layer 7 is disposed on one surface of the 50 
other body 6 formed of transparent glass or other 
material, to construct a substrate 8 of a liquid crystal 
display panel or the like. The wiring layer 7 is formed 
of metal oxide transparent conductive film (for 
example Indium Tin Oxide (ITO)) whose thickness is, 55 
for example. 1.000 to 2.000A. The electronic compo- 
nent 5 and the substrate 8'are electrically connected 
via a conductive adhesive 9 interposed between a 
surface 4a of the electrode 4 and a surface 7a of the 
wiring layer 7. The conductive adhesive 9 is made, for 60 
example, of silver type paste. 

This above prior art requires the provision of the 
protruding electrodes 4 on. the wiring layer 3 by 



means of photolithography, plating or other process, 
and is therefore not economical, the material and 
production costs being high. Another difficulty with 
this prior art construction is the inability to obtain a 
stable connecting condition because of irregularities 
in the height of the electrodes 4. thereby causing 
contact failure in some cases. 

Fig. 2 is a cross sectional view of a connection 
construction in another prior art. In this connection 
construction, a wiring layer 13 and a protective layer 
12 are disposed on a body 11. and an electronic 
component 15 which is not provided with electrodes 
such as mentioned above is connected to a 
substrate 18 comprising a body 16 formed of 
transparent glass or other material and a wiring layer 
17 disposed thereon, via a conductive adhesive 19 
interposed between surfaces 13a and 17a of the 
respective wiring layers 13 and 17. 

In this prior art construction, since the conductive 
adhesive 19 is soft paste-like form, a slight imbal- 
ance in the application of pressure when connecting 
the electronic component 15 and the substrate 18 
causes the paste-like conductive adhesive 19 to 
excessively expand as shown in Fig. 3. This could 
cause an undesired connection of the adjacent 
wiring means on the wiring layers 13 and 17. 
damaging the electronic component 15 or the 
substrate 18 because of short circuit. 

Furthermore, the difference in the thermal expan- 
sion coefficient between the electronic component 
15 and the substrate 18 causes shearing strain on 
the connections when the temperature rises or 
lowers, and shearing stress is generated as a result. 
If the shearing stress is great enough, the conduc- 
tive adhesive 19 may be separated or fractured. Fig.4 
shows an example of the deformation caused when 
the electronic component 15 having a smaller 
thermal expansion coefficient than the substrate 18 
is subjected to a high temperature. It is well known 
that in such a case, the shearing strain becomes 
greater as the height £2 of the conductive adhesive 
19 is shorter. On the other hand, the paste-like 
conductive adhesive 19 tends to be crushed more 
excessively as the height 22 is greater. Therefore, in 
this connection construction, connection with high 
reliability cannot be maintained over a long period of 
time. 

Fig. 5 is a cross sectional view of a connecting 
construction in still further prior art using solder, as 
disclosed in JP(A) 57-95640 and Jp(A) 57-106057 
and others. On the surface of a wiring layer 23 
disposed on one surface of an electronic component 
body 21, is disposed a multi-layer metal film 30 
formed of metals such as copper, nickel, chrome, 
titan or their alloys. Also, a protective layer 22 is 
disposed on the surface of the body 21 where the 
wiring layer 23 is not deposited. The body 21, the 
wiring layer 23, the protective layer 22 and the 
multi-layer metal film 30 combine to construct an 
electronic component 25. 

A substrate 28 comprises a body 26 formed of 
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transparent glass or other material and a wiring layer 
27 disposed on one surface thereof, the wiring layer 
27 being provided with a film layer formed of nickel or 
other metal material thereon for improved wettability 
for solder 31 The thus constructed substrate 28 is 
electrically and mechanically connected to the 
electronic component 25 via the solder 31. 

The above prior art requires the provision of the 
film layer 32 and the multi-layer metal film 30 for 
improved wettability for the solder 31, and is 
therefore uneconomical, the material and manufac- 
turing costs being high. Also, this prior art requires 
heating for melting the solder 31 at higher tempera- 
tures than when using a conductive adhesive. In 
order to protect the electronic component 25 and 
the substrate 28 from the heat of the heated solder 
31, the connecting work is time consuming because 
of the requirement of elaborate procedure conside- 
ring heat dissipation, etc. Accordingly, the connec- 
tion construction shown in Fig. 5 presents the 
difficulty in terms of workability and productivity. 

Fig.6 is a cross sectional view of a connection 
construction in still another prior art using an 
anisotoropic conductive adhesive, as published on 
page 69 of the June 1987 issue of NIKKEI MICRODE- 
VICES. The foregoing prior art described with 
reference to Figs. 1 and 3 provided a construction in 
which the electronic component 5, 15 is connected 
with the substrate 8, 18 by using conductive 
adhesive 9. 19. On the other hand, the prior art 
hereinafter described uses an aeolotropic conduc- 
livo adhesive 49 inr.tcad of a conductive adhesive 9, 
19. 

To illustrate diagrammatically. this prior art pro- 
vides a construction wherein a protective layer 42 
and a wiring layer 43 are disposed on a body 41, the 
wiring layer 43 being provided with electrodes 44 
disposed thereon, all of which combining to con- 
struct an electronic component 45, while a wiring 
layer 47 is disposed on a body 46, constructing a 
substrate 48. the electronic component 45 and the 
substrate 48 being connected with each other via 
the aeolotropic conductive adhesive 49. In this 
construction, the aeolotropic conductive adhesive 
49 becomes conductive at the point pressed by the 
protruding electrode 44. thereby electrically con- 
necting the electrode 44 to the wiring layer 47 at the 
position corresponding therewith via the aeolotropic 
conductive adhesive 49. 

As in the case with the prior art shown in Fig. 1 t the 
above prior art also requires the provision of the 
protruding electrodes 44, and has the problem of 
high material and manufacturing costs. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to 
overcome the aforementioned technical difficulties 
and provide a connection construction and a 
method of manufacturing such connection con- 
struction wherein: the manufacturing process is 
simplified; material and manufacturing costs are 
reduced; production of lighter, thinner and smaller 
products is encouraged; and connection with high 
reliability is assured. 

To attain the above object, the invention provides 



a connection construction for connecting a first 
conductor provided on a first member to a second 
conductor provided on a second member and 
disposed opposite to the first conductor, compris- 
5 ing: 

a conductive adhesive deposited on the first con- 
ductor; 

a conductive particle bonded with the conductive 
adhesive and partly protruding toward the second 
10 conductor disposed opposite thereto; and 

an electrically insulating adhesive for bonding the 
first member to the second member with the 
conductive particle contacting the second conduc- 
tor. 

15 According to the invention, since the construction 
can be easily provided in a way that the contact 
portions of the conductive particles contacting the 
second conductor of the second member are 
positioned on a prescribed virtual plane, it is 

20 possible to connect the first member to the second 
member while keeping a prescribed spacing there- 
between. Therefore, the construction of the inven- 
tion is free from the problem such as described in 
connection with the prior art that the conductive 

25 adhesive is undesirably expanded to cause the 
adjacent conductors to short. 

According to a preferred embodiment of the 
invention, either one of the first member or the 
second member is preferably a semiconductor 

30 driving device, and the other of the first member or 
the second member is a liquid crystal display device 
driven by the semiconductor driving device. Such 
construction eliminates the possibility of shorting 
the adjacent conductors, preventing the damage 

35 caused to the semiconductor driving device result- 
ing from such shorting. Furthermore, as compared 
with the aforementioned prior art construction 
requiring the use of solder, the construction of the 
invention does not require the provision of a material 

40 wettabie to solder, thus substantially reducing the 
material and manufacturing costs. 

According to another preferred embodiment of 
the invention, the conductive adhesive is preferably 
formed of silver type paste. Further, as an electrically 

45 insulating adhesive, either one of, for example, an 
anaerobic adhesive, a thermosetting adhesive or a 
photohardening adhesive is preferably used. 

And the invention provides 
a method of manufacturing a connection construc- 

50 tion for connecting a first conductor provided on a 
first member to a second conductor provided on a 
second conductor and disposed opposite to the first 
conductor, comprising the steps of: 
depositing the conductive adhesive on the first 

55 conductor of the first member; 

hardening the conductive adhesive after bonding a 
conductive particle to the conductive adhesive with 
a portion thereof exposed; 

interposing the electrically insulating adhesive bet- 
60 ween the first member and the second member; and 
pressing the first member and the second member 
toward each other while the electrically insulating 
adhesive retains its adhesive strength, and harde- 
ning the electrically insulating adhesive with the 
65 conductive particle contacting the second conduc- 
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tor - — 

It is a further feature of the invention to provide 
a connection construction for connecting a first 
conductor provided on a first member to a second 
conductor provided on a second member and 
disposed opposite to the first conductor, compris- 
ing 

an electrically insulating first adhesive deposited at 
least on the first conductor; 

a conductive particle bonded with the first adhesive 
to contact the first conductor and partly protruding 
toward the second conductor; and 
an electrically insulating second adhesive for bond- 
ing the first member to the second member with the 
conductive particles contacting the second conduc- 
tor 

According to a preferred embodiment of the 
invention, either one of the first member or the 
second member is a semiconductor driving device, 
and the other one of the first member or the second 
member is a liquid crystal display device driven by 
the semiconductor driving device. Also, the first 
adhesive and the second adhesive are of the same 
type or of different types of adhesives to be chosen 
from an anaerobic adhesive, a thermosetting ad- 
hesive or a photohardening adhesive. 

Such connection construction is manufactured by 
a method including, for example, 
depositing an electrically insulating first adhesive at 
least on the first conductor of the first member; 
hardening the first adhesive after bonding a conduc- 
tive particle to the first adhesive with the conductive 
particle contacting the first conductor and a portion 
o( tho conductive particle being exposed; 
interposing an electrically insulating second ad- 
hesive between the first member and the second 
member; and 

pressing the first member and the second member 
toward each other while the second adhesive retains 
its adhesive strength, and hardening the second 
adhesive with the conductive particle contacting the 
second conductor. 

In the step of hardening the first adhesive 
preferably comprises: 

preparing a flat plate provided a recess having a 
depth A slightly larger than a spacing £\ between the 
first member and the second member; 
disposing a plurality of conductive particles on the 
flat plate: 

moving a flattening tool over the flat plate to arrange 
the conductive particles in the recess; and 
bonding the conductive particles to the first member 
coated with the first adhesive by pressing the first 
member to the arranged conductive particles. 

According to a preferred embodiment of the 
invention, the step of hardening the first adhesive 
comprises: 

a process of pressing the first member coated with 
the first adhesive onto the conductive particles 
arranged on the flat surface to bond the conductive 
particles to the first member; and 
removing excess conductive particles by applying 
vibration or blowing air to the first member with the 
first adhesive deposited surface facing down. 
According to a further preferred embodiment of 



the invention, 

a method of manufacturing a connecting construc- 
tion for connecting a first conductor provided on a 
first member to a second conductor provided on a 
5 second member and disposed opposite to the first 
conductor, comprising the steps of: 
depositing an electrically insulating and photoharde- 
ning first adhesive on the first member having the 
first conductor; 

10 irradiating light onto the first adhesive in the regions 
that are not on the first conductor, and hardening 
the first adhesive on those regions; 
hardening the first adhesive in the remaining regions 
after bonding a conductive particle to the remaining 

15 regions of the first adhesive with the conductive 
particle contacting the first conductor and a portion 
of the conductive particle being exposed; 
interposing an electrically insulating second ad- 
hesive between the first member and the second 

20 member; and, 

pressing the first member and the second member 
toward each other while the second adhesive retains 
its adhesive strength, and hardening the second 
adhesive with the conductive particle contacting the 

25 second conductor. 

According to another preferred embodiment of 
the invention, the second adhesive has a photohar- 
dening property, and at least the regions of the 
second member where the first member is bonded 

30 are formed of a light transmitting material, and in the 
step of hardening the second adhesive, light is 
irradiated through the second member onto the 
second adhesive. In such construction, the step of 
hardening the second adhesive is simplified. 

35 Preferably the conductive particle formed of 
polymer material, of which almost all surface is 
coated with conductive film, is used. 

Thus, in accordance with the invention, it is 
possible to provide reliable . connections while 

40 keeping the spacing between the first member and 
the second member at a prescribed value and 
without increasing the material and manufacturing 
costs. Also, since a spacing of a prescribed value 
can be provided between the first member and the 

45 second member and, since the contact points of the 
conductive particles with the second conductor of 
the second member are slidable, it is possible to 
alleviate the shearing stress resulting from the 
difference in the thermal expansion coefficient 

50 between the first member and the second member, 
thus permitting the retention of highly reliable 
connection. 

BRIEF DESCRIPTION OF THE DRAWINGS 
55 The above-mentioned and other objects as well as 
the features and advantages of the invention will 
become more apparent with reference to the 
following detailed description and the accompanying 
drawings. 

so Figs.1-6 are cross sectional views of the 

prior art connection constructions. 

Fig. 7 is a cross sectional view of the 
connection construction of Example 1 accord- 
ing to the invention. 

S5 Fig.8 is a cross sectional view explaining a 
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manufacturing process of the connection con- 
struction of Fig. 7. 

Fig. 9 is a cross sectional view_explaining a 
state of deformation caused by temperature 
variation to the connection construction of 
Fig .7. 

Fig 10 is a cross sectional view of the 
connection construction of Example 2 accord- 
ing to the invention. 

Fig. 11 is a cross sectional view of the 
connection construction of Example 3 accord- 
ing to the invention. 

Fig. 12 is a cross sectional view explaining an 
example of disposition of conductive particles 
78. 

Fig. 13 is a cross sectional view explaining a 
method of bonding the conductive particles 78. 

Fig. 14 is a cross sectional view of the 
connection construction of Example 4 accord- 
ing to the invention. 

Fig. 15 is a cross sectional view of the 
connection construction of Example 5 accord- 
ing to the invention. 

Fig. 16 is a cross sectional view explaining a 
manufacturing process of the connection con- 
struction shoWnin Fig. 15. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to the drawings, the preferred 
embodiments of the invention are hereinafter de- 
scrih'Ml in dfM.nl 

Example 1 

Fig./ shows a cross sectional view of one 
preferred embodiment of the invention. An elec- 
tronic component 50 as a first member is for 
example a large scale integrated circuit (LSI), in 
which n diffused layer is formed on a wafer of silicon, 
gallium arsenide, etc.. contains numerous transis- 
tors, diodes, etc. and performs logic and other 
operations. This electronic component 50 usually 
has a display driving function when connected to a 
display panel such as a liquid crystal display device. 

The electronic component 50 includes a body 51, 
an electrode 52 which is a first conductor formed on 
the uppermost layer of the body 51, and a protective 
layer 53 formed for example of SiN, PSG(glass),Si02 
or polyimide. The electrode 52 is formed for example 
of aluminum-silicon, nickel, titan, tungsten, etc. 

A second member, which consists of a substrate 
59 of a liquid display panel or the like, includes a 
body 54 formed for example of soda glass, and a 
wiring layer 55 which is a second conductor formed 
on one surface of the body 54. The wiring layer 55 is 
formed for example of a metal oxide transparent 
conductive film (for example ITO) or a nickel plated 
!TO, and normally has a thickness of 1,000 to 2,100A. 

The electronic component 50 and the substrate 59 
are connected with each other via a conductive first 
adhesive layer 56 and a second adhesive layer 57 in a 
way that a spacing of a prescribed value is provided 
between a surface 52a of the electrode 52 and a 
surface 55a of the wiring layer 55. The first adhesive 
layer 56 is formed for example of a conductive 



adhesive such as silver type paste. 

For the second adhesive layer 57, various types of 
electrically insulating adhesives may be used, such 
as an anaerobic adhesive, a thermosetting adhesive 
5 and a photohardening adhesive. When the body 54 
of the substrate 59 is formed of a light transmitting 
material such as glass, it is desirable to use for the 
second adhesive layer 57 a photohardening ad- 
hesive capable of quick bonding. 

10 Conductive particles 58 are interposed between 
the first adhesive layer 56 and the second adhesive 
layer 57. The conductive particles 58 are formed for 
example of nickel plated plastic beads measuring 
approximately 5 to 30^m in diameter, or of silver 

15 particles of the maximum diameter of 60um, and one 
or more particles are bonded to one connection with 
the conductive first adhesive layer 56. Each conduc- 
tive particle 58 has a part of it embedded in the first 
adhesive layer 56 and the remaining part contacting 

20 the second adhesive layer 57 with one end penetrat- 
ing the second adhesive layer 57 and contacting the 
surface 55a of the wiring layer 55. The other end of 
each conductive particle 58 may directly contact the 
surface 52a of the electrode 52 or may be electrically 

25 connected to the electrode 52 via the conductive 
first adhesive layer 56. 

The construction shown in Fig. 7 may be provided 
in such a way that the whole construction is molded 
with a protective plastic for improved moisture 

30 resistance or provided with a mechanical protection. 
Also, when metal plated plastic beads are used as 
the conductive particles 58, irregularities in the 
height of the conductive particles 58 when they 
contact the wiring layer surface 55a can be absorbed 

35 by the elasticity of the plastic, thus always retaining 
good contact with the wiring layer surface 55a to 
assure stable connections. 

Fig. 8 is a diagram explaining a manufacturing 
process of the connection construction shown in 

40 Fig. 7. An example of the manufacturing process of 
this embodiment is hereinafter described with 
reference to Fig. 8. The electronic component 50 is 
already provided with a protective layer 53 and 
electrodes 52. Now, a conductive adhesive is applied 

45 on the surface 52a of each electrode 52 by printing 
or transfer method to form a first adhesive layer 56. 
Fig.8(1) shows-this state. At this time, the conduc- 
tive adhesive is not applied on the protective layer 
53. 

50 Then, conductive particles 58 are bonded to the 
first adhesive layer 56 in a way that they are partly 
embedded in the first adhesive layer 56. As a method 
of bonding the conductive particles 58, the conduc- 
tive particles 58 may be blown onto the first adhesive 

55 layer 56, or the method hereinafter described may be 
used. In any case, the conductive particles 58 are 
bonded to the first adhesive layer 56 with their lower 
ends when viewed in Fig. 8(2) are aligned on a virtual 
plane P1. 

60 Next, the first adhesive layer 56 is hardened in the 
state shown in Fig.8(2). At this time, by hardening 
the first adhesive layer 56 while lightly pressing a 
member having a flat surface against the surfaces of 
the conductive particles 58, it is possible to eliminate 

65 the irregularities in the height of the conductive 
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parhctes 58 when they contact the" ^wiring layer 
surface 55a. ~" 

On the other hand, as shown in Fig. 8(3), a 
electrically insulating adhesive is applied on the 
surface of the substrate 59, on which the wiring layer 
55 was formed, by spin coating, spraying, brush 
coating, potting, screen printing or other method to 
form a second adhesive layer 57. 

The electronic component 50, as shown in 
Fig 8(2). having the conductive particles 58 disposed 
thereon and provided with the hardened first 
adhesive layer 56 is aligned with the substrate 59, as 
shown in Fig. 8(3), having the second adhesive layer 
57 thereon, and both are pressed together to 
contact with each other by applying the pressure 
indicated by the arrows 100. Fig. 8(4) shows this 
state. In this state, the second adhesive layer 57 is 
hardened by irradiation of light, heat, etc., to form 
the connection construction shown in Fig.7. Follow- 
ing this step, as previously mentioned, plastic 
molding may be provided to protect the whole 
construction as necessary. 

The connection construction shown in Fig.7 does 
not require photolithography, plating or other pro- 
cess to form protruding electrodes, thus allowing 
the electronic component 50 to be directly con- 
nected to the substrate 59 with no increase in the 
material and manufacturing costs. 

Referring now to Fig. 9, when the connection 
construction of Fig.7 is put in a heated condition, 
positional slippage is caused between the corre- 
sponding electrode 52 and the wiring layer 55 
because of the difference in the thermal expansion 
coefficient between the electronic component 50 
and the substrate 59. In Fig. 9, the external shape 
under normal temperature is indicated by a virtual 
line 102. 

In this embodiment, when such positional slip- 
page is caused, the conductive particles 58 slide on 
their contact portions 104 while retaining the 
connection with the wiring layer 55, thereby prevent- 
ing damage caused by temperature variation. The 
connection construction of this embodiment thus 
provides connections of high reliability, without 
increase in the contact resistance when subjected 
to a temperature cycle test for example. 

Also, since the electrical connection is accom- 
plished by the conductive particles 58 contacting the 
wiring layer 55, the construction of this embodiment 
does not require the interposition of such solderable 
metal layer as required in a construction using 
solder, and therefore can reduce the material and 
manufacturing costs. Furthermore, the second ad- 
hesive layer 57 filled between the electronic compo- 
nent 50 and the substrate 59 serves to protect the 
surfaces of the electronic component 50 and the 
substrate 59. thus providing sealing effect without 
using an extra sealing plastic material or a mechan- 
ical protection. 

Example 2 

Fig. 10 is a cross sectional view of another 
preferred embodiment of the connection construc- 
tion of the invention. As. described above, a 
substrate 69 comprises a body 64 formed of glass or 



other material, and a wiring layer 6.5 disposed 
thereon. And an electronic component 60 includes a 
body 6 1 , an electrode 62, and a protective layer 63. In 
this embodiment, a conductive first adhesive layer 
5 66 is formed on the surface 65a of the wiring layer 65 
in the region where the wiring layer 65 is formed. On 
the first adhesive layer 66, conductive particles 68 
are fixed in the same manner as described above. At 
this time, one end of each conductive particle 68 may 

10 directly contact the surface 65a of the wiring layer 65 
or may be electrically connected to the wiring layer 
65 via the first adhesive layer 66. 

On the other hand, an electrically insulating 
second adhesive layer 67 is formed on the electronic 

15 component 60. The second adhesive layer 67 is 
hardened while the thus constructed electronic 
component 60 is aligned and pressed together with 
the substrate 69. At this time, one end of each 
conductive particle 68 is made to contact the 

20 electrode surface 62a. Thus, the electronic compo- 
nent 60 and the substrate 69 are held together 
mechanically, and the electrode 62 of the electronic 
component 60 is electrically connected to the wiring 
layer 65 of the substrate 69 corresponding with the 

25 electrode 62. 

The connection construction shown in Fig. 10 
provides the same advantages as those described 
for the connection construction shown in Fig.7. In 
the embodiments shown in Figs. 7 and 10, the 

30 construction is described in which the conductive 
particles 58, 68 are disposed on either the electronic 
component 50, 60 or the substrate 59, 69. thereby 
connecting the electronic component 50, 60 to the 
substrate 59. 69. On the other hand, however, the 

35 construction may also be provided in such a way that 
the conductive particles 58, 68 are disposed on both 
of the electronic component 50. 60 and the sub- 
strate 59, 69. 

40 Example 3 

Fig. 11 is a cross sectional view of a still further 
embodiment of the connection construction of the 
invention. This embodiment uses an electrically 
insulating adhesive for the first adhesive layer 76 that 

45 corresponds to the adhesive layer 56 in the 
embodiment shown in Fig.7. So an electronic 
component 70 includes a body 7t, an electrode 72, 
and a protective layer 73 and a substrate 79 
comprises a body 74 and a wiring layer 75. When the 

50 electrically insulatingfirst adhesive 76 is employed, 
one end of each conductive particle 78 must be in 
contact with the surface 72a of the electrode 72, and 
the other end with the surface 75a of the wiring layer 
75. In this case, the spacing *M between the 

55 electrode surface 72a and the wiring layer surface 
75a is slightly smaller than the normal state diameter 
of the conductive particle 78. To arrange the 
conductive particles 78. a flat plate 106 is used, as 
shown in Fig. 12 for example, having a recessed 

60 portion whose depth A is slightly bigger than the 
diameter of the conductive particle 78, 

The upper surface 106a of the flat plate 106 
outside the recessed portion and the bottom 
surface 106b of the recessed portion are parallel to 

65 each other, and a prescribed quantity of conductive 
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particles 78 are deposited in the recessed portion. 
To arrange the conductive particles 78 thus de- 
posited, a flattening tool 105 is moved in one 
direction, or other method may be employed. 
Alternatively, a prescribed quantity of conductive 
particles 78 may be deposited on a flat plate 107 as 
shown in Fig. 13, and then, vibration is applied to the 
flat pfate 107 to arrange the conductive particles 78. 

The electronic component 70 coated with the first 
adhesive layer 76 is then pressed from above in 
Fig. 13 on to the conductive particles 78 thus 
arranged on the flat plate 107 or the like, thereby 
making the conductive particles 78 adhere to the 
first adhesive layer 76. 

If, because of electrostatic effect, etc.. conductive 
particles 78 adhere to the regions, where the first 
adhesive layer 76 is not formed, the excess 
conductive particles 78 may be removed by applying 
vibration to the electronic component 70 with the 
first adhesive layer 76 side facing down, by blowing 
with nitrogen gas. etc.. by washing with liquid, or by 
other method. The removal of the excess conductive 
particles 78 may be carried out after the first 
adhesive layer 76 has been hardened. The above- 
mentioned method of disposing the conductive 
particles 78 may be employed in all the preferred 
embodiments Example 1 - 5. 

Example 4 

Fig. 14 is a cross sectional view of still another 
embodiment of the connection construction of the 
invention. I he connection construction shown in 
Fig. 14 employs an electrically insulating adhesive to 
form the first adhesive layer 86 instead of the 
conductive first adhesive layer 66 in the connection 
construction shown in Fig. 10. So an electronic 
component 80 includes a body 81. an electrode 82 
and a protective layer 83. and a substrate 89 
comprises a body 84 and a wiring layer 85. In the 
connection construction of Fig. 14, the first adhesive 
layer 86 is formed on the surface 85a of the wiring 
layer 85 of the substrate 89. Also, the electrically 
insulating second adhesive layer 87 is formed on the 
surface of the electronic component 80 on which the 
electrodes 82 are formed. In this construction as 
well, one end of each conductive particle 88 must be 
in contact with the surface 82a of the electrode 82, 
and the other end with the surface 85a of the wiring 
layer 85 of the substrate 89. 

In the connection constructions shown in Figs. 1 1 
and 14. the electrically insulating first adhesive layer 
76, 86 and the electrically insulating second adhesive 
layer 77. 87 may be formed for example of the same 
material. Also, the first adhesive layer 76. 86 may be 
formed of pressure sensitive adhesive. 

Example 5 

Fig. 15 is a cross sectional view of yet another 
embodiment of the connection construction of the 
invention. In this embodiment also, an electronic 
component 90 includes a body 91, an electrode 92 
and a protective layer 93, and a substrate 99 
comprises a body 94 and wiring layer 95. In making 
the connection construction shown in Fig. 15, an 
electrically insulating photohardening first adhesive 



layer 96 is formed, as shown in Fig. 16, on alt of the 
surface of the electronic component 90 on which 
surface electrodes 92 were formed. On the adhesive 
layer 96, light is irradiated as indicated by the arrows 
5 108 through a mask 109, thereby hardening the 
adhesive layer 96b in the regions where a protective 
layer 93 is provided. Then, the conductive particles 
98 are disposed in the same manner as previously 
described, and the electronic component 90 and the 

W substrate 99 coated with the second adhesive layer 
97 are pressed together. In this condition, the 
adhesive layers being hardened, and the electronic 
component 90 and the substrate 99 are connected 
with each other. Thus, the connection construction 

15 shown in Fig. 15 is provided. 

In this connection construction as well, one end of 
each conductive particle 98 is in contact with the 
surface 92a of the electrode 92 of the electronic 
component 90, and the other end of each conductive 

20 particle 98 with the surface 95a of the wiring layer 95 
of the substrate 99. Therefore, the electrode 92 and 
the wiring layer 95 are electrically connected via the 
conductive particle 98. Also, the electronic compo- 
nent 90 and the substrate 99 are mechanically held 

25 together by the first adhesive layer 96 and the 
second adhesive layer 97 interposed therebetween. 

In the above embodiments 1 through 5, the ends 
of conductive particles that contact the electrode 
surfaces or the wiring layer surfaces can be easily 

30 formed to accurately align on a virtual plane, as 
compared with the electrodes formed by photolitho- 
graphy, plating or other method mentioned in 
connection with the prior art. Therefore, a stable 
connecting condition can be provided at each 

35 connection. Also, as seen in these embodiments, 
since protrusions which constitute part of conduc- 
tive particles are provided on either the electronic 
component or the substrate, and the first adhesive 
layer is then hardened, the prescribed spacing PA 

40 can be equally maintained, and material costs can be 
reduced. 

In the above embodiments, the second adhesive 
layer may be selectively disposed in the desired 
regions on the surface of either the electronic 
45 component or the substrate. In this case, it is not 
compulsory to dispose the second adhesive layer 
corresponding with the positions of the conductive 
particles. 

The invention being thus described, it will be 
50 obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a 
departure from the scope of the invention. 

There are described above novel features which 
the skilled man will appreciate give rise to advant- 
55 ages. These are each independent aspects of the 
invention to be covered by the present application, 
irrespective of whether or not they are included 
within the scope of the following claims. 

60 

Claims 

1. A connection construction for connecting 
a first conductor provided on a first member to 
65 a second conductor provided on a second 
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member and disposed opposite to the first 
conductor, comprising: 

a conductive adhesive deposited on the first 
conductor: 

a conductive particle bonded with the conduc- 5 
live adhesive and partly protruding toward the 
second conductor disposed opposite thereto; 
and 

an electrically insulating adhesive for bonding 
the first member to the second member with 10 
the conductive particle contacting the second 
conductor. 

2. A connection construction claimed in 
Claim 1, wherein 

either one of the first member or the second 15 
member is a semiconductor driving device, and 
the other one of the first member or the second 
member is a liquid crystal display device driven 
by the semiconductor driving device. 

3. A connection construction claimed in 20 
Claim 1 or 2, wherein 

the conductive adhesive is a silver type paste. 

4 A connection construction claimed in 
Claims 1 , 2 or 3, wherein 

the electrically insulating adhesive is either an 25 
anaerobic adhesive, a thermosetting adhesive 
or a photohardening adhesive. 

5 A method of manufacturing a connection 
construction for connecting a first conductor 
provided on a first member to a second 30 
conductor provided on a second conductor and 
disposed opposite to the first conductor, 
comprising the steps of: 

depositing the conductive adhesive on the first 
conductor of the first member; 35 
hardening the conductive adhesive after bond- 
ing a conductive particle to the conductive 
adhesive with a portion thereof exposed; 
interposing the electrically insulating adhesive 
between the first member and the second 40 
member; and 

pressing the first member and the second 
member toward each other while the electrically 
insulating adhesive retains its adhesive 
strength, and hardening the electrically insulat- 45 
ing adhesive with the conductive particle con- 
tacting the second conductor. 

6 A connection construction for connecting 
a first conductor provided on a first member to 
a second conductor provided on a second 50 
member and disposed opposite to the first 
conductor, comprising: 

an electrically insulating first adhesive ; de- 
posited at least on the first conductor; 
a conductive particle bonded with the first 55 
adhesive to contact the first conductor and 
partly protruding toward the second conductor; 
and 

an electrically insulating second adhesive for 
bonding the first member to the second 60 
member with the conductive particle contacting 
the second conductor. 

7. A connection construction claimed in 
Claim 6 wherein 

either one of the first member or the second 65 
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member is a semiconductor driving device, and 
the other one of the first member or the second 
member is a liquid crystal display device driven 
by the semiconductor driving device. 

8. A connection construction claimed in 
Claim 6 or 7 wherein 

the first adhesive and the second adhesive are 
of the same type or of different types of 
adhesives to be chosen from an anaerobic 
adhesive, a thermosetting adhesive or a photo- 
hardening adhesive. 

9. A method of manufacturing a connection 
construction for connecting a first conductor 
provided on a first member to a second 
conductor provided on a second conductor and 
disposed opposite to the first conductor, 
comprising the steps of: 

depositing an electrically insulating first ad- 
hesive at least on the first conductor of the first 
member; ' 

hardening the first adhesive after bonding a 
conductive particle to the first adhesive, the 
conductive particle contacting the first conduc- 
tor and a portion of the conductive particle 
being exposed; 

interposing an electrically insulating second 
adhesive between the first member and the 
second member; and 

pressing the first member and the second 
member toward each other while the second 
adhesive retains its adhesive strength, and 
hardening the second adhesive with the con- 
ductive particle contacting the second conduc- 
tor. 

10. A method of manufacturing a connection 
construction claimed in Claim 9, wherein the 
step of hardening the first adhesive comprises: 
preparing a flat plate provided a recess having a 
depth A slightly larger than a diameter of 
conductive particles; 

disposing a plurality of conductive particles on 
the flat plate; 

moving a flattening tool over the flat plate to 
arrange the conductive particles in the recess; 
and 

bonding the conductive particles to the first 
member coated with the first adhesive by 
pressing the first member to the arranged 
conductive particles. 

11. A method of manufacturing a connection 
construction as set forth in Claim 9 or 10 
wherein 

the step of hardening the first adhesive com- 
prises: 

a process of pressing the first member coated 
with the first adhesive onto the conductive 
particles arranged on the flat surface to bond 
the conductive particles to the first member; 
and 

removing excess conductive particles by ap- 
plying vibration or blowing air to the first 
member with the first adhesive deposited 
surface facing down. 

12. A method of manufacturing a connection 
construction for connecting a first conductor 
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provided on a first member to a second 
conductor provided on a second member and 
disposed opposite to the first conductor, 
comprising-tfie steps of: 

depositing an electrically insulating and photo- 
hardening first adhesive on the first member 
having the first conductor; 
irradiating light onto the first adhesive in the 
regions that are not on the first conductor, and 
hardening the first adhesive on those regions; 
hardening the first adhesive in the remaining 
regions after bonding a conductive particle to 
the remaining regions of the first adhesive with 
the conductive particle contacting the first 
conductor and a portion of the conductive 
particle being exposed; 

interposing an electrically insulating second 
adhesive between- the first member and the 
second member; and 

pressing the first member and the second 
member toward each other while the second 
adhesive retains its adhesive strength, and 
hardening the second adhesive with the con- 
ductive particle contacting the second conduc- 
tor. 

13. A method* of manufacturing a connection 
construction claimed in Claims 9, 10. 11 or 12 
wherein the second adhesive has a photohar- 
dening property, and at least the regions of the 
second member where the first member is 
bonded are formed of a light transmitting 
material, and in the step of hardening the 
second adhesive, light is irradiated through the 
second member onto the second adhesive. 

14. A connection construction comprising: 

a first substrate and a second substrate having 
electrodes on the surfaces opposite each 
other; 

a first adhesive layer, either conductive or 
non-conductive, formed at least on the elec- 
trode of the first substrate; 
an electrically insulating second adhesive layer 
interposed between the first adhesive side 
surface of the first substrate and the electrode 
side surface of the second substrate; and 
a conductive particle one end of which contacts 
the electrode of the second substrate and the 
other end of which contacts the electrode of the 
first substrate directly or via the first adhesive 
layer. 

15. A connection construction claimed in 
Claim 1 ,2,3,4,6,7,8, or 14, wherein 

the conductive particle is formed of polymer 
material of which almost all surface is coated 
with conductive film! 

16. A connection construction in which first 
and second mutually opposed conductors 
(52.55 ;65,62;72,75;85,82;92.95) provided on re- 
spective first and second members 
(51 t 54;64,61;71,74;84,81;91,94) are electrically 
interconnected and in which connection means 
between said members comprises a first ad- 
hesive layer (56;66;76;86;96) disposed over the 
first conductor, conductive particles 
(58;68;78;88;98) partly embedded in said first 



adhesive layer and electrically connected to 
said first conductor and a second adhesive 
layer (57;67;77;87;97) which bonds said first 
member to said second member with portions 
5 of said particles which protrude from the first 

adhesive layer in contact with said second 
conductor. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



EP 0 332 402 A2 




Fig.2 




17a 19 



EP 0 332 402 A2 



Fig. 3 




EP 0 332 402 A2 



Fig. 7 



52a 56 




65a 



EP 0 332 402 A2 



Fig.d 




56 58 



EP 0 332 402 A2 





© Publication number: 0 332 402 

A3 



© EUROPEAN PATENT APPLICATION 

© Application number: 89302272.3 © Int. CIA HOI L 21/60, H01L 23/48 



© Date of filing: 07.03.89 



© Priority: 07.03.88 JP 54537/88 


© Applicant: SHARP KA8USHIKI KAISHA 


@ Date of publication of application: 


22-22 Nagaike-cho Abeno-ku 


Osaka 545(JP) 


13.09.89 Bulletin 89/37 




© Designated Contracting States: 


© Inventor: Tagusa, Yasunobu 


1-8-1-303, Kudo OJi-cho 


FR GB NL 


Kitakatsuragi-gun Nara-ken(JP) 




Inventor: Matsubara, Hiroshi 


® Date of deferred publication of the search report: 


Akatsukiryo 2613-1, Jchinomoto-cho 


27.12.90 Bulletin 90/52 


Tenri-shi Nara-ken(JP) 




Inventor: Nukli, Takashi 




39-402, 2-2., Suzasku 5-chome 




Nara-shi Nara-ken(JP) 




© Representative: Brown, Kenneth Richard et al 




R.G.C. Jenkins & Co. 26 Caxton Street 




London SW1H ORJ(GB) 



© Connection construction and method of manufacturing the same. 



Europaisches Patentamt 
fc European Patent Office 
Office europeen des brevets 



©A connection construction is provided for con- 
necting a first conductor provided on a first member 
such as a semiconductor driving device to a second 
conductor provided on a second member such as a 
liquid crystal display device driven by the semicon- 
ductor driving device, the connection construction 
including a conductive adhesive deposited on the 
first conductor, a conductive particle bonded with the 
conductive adhesive and partly protruding toward the 
second conductor disposed opposite thereto, and an 
CO electrically insulating adhesive for bonding the first 
^member to the second member with the conductive 
particle contacting the second conductor. The first 
O conductor and the second conductor are electrically 
^connected via the conductive particle, and the first 
(^member and the second member are mechanically 
CO connected with the electrically insulating adhesive. 

Thus, a semiconductor driving device (LSI) is, for 
O example, directly connected to a transparent sub- 
O^strate of a liquid crystal display device. Also, when 
Ijjan electrically insulating adhesive is used for bond- 
ing the conductive particle, the conductive particle is 
bonded to contact the first conductor. 



59 



Fig 7 

52a 56 



n-T ... 

.54 



57 55a 



Xerox Copy Centre 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 30 2272 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



DE-A-3414961 (SHARP) 

* page 4, 1 fnes 8 - 17 * 



page 5, line 5 - page 6, line 29; figures 2-4 



PATENT ABSTRACTS OF JAPAN 

vol. 10. no. 297 ( E-444)(2353) 09 October 1986, 
4 JP-A-61 113244 (FUJI XEROX CO) 31 May 1986. 

* the whole document* 

PATENT. ABSTRACTS OF JAPAN 

vol. 7, no. 99 (E-172)( 1244) 27 April 1987, 

* JP-A-58 21350 (SUVA SEIKOSHA) 08 February 
1983. 

* the whole document * 
PATENT A8STRACTS OF JAPAN 

vol. 8, no. 123 ( E-249)( 1560) 08 June 1984, 

& JP-A-59 35434 (NIPPON OENKI) 27 February 1984, 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 10, no. 205 (E-420)(2261) 17 July 1986, 
£ JP-A-61 46037 (NEC CORP) 06 March 1986, 

* the whole document * 



The present search report has been drawn up for all claims 
Place of ie»rt* 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CI.4 ) 



BERLIN 



I) tie or completion of (he seartk 

11 OCTOBER 1990 



1, 2, 
4-9, 12, 
14, 16 



1. 5. 6. 
9. 12, 
14, 16 



1. 5, 6, 
9, 12. 
14, 16 



1. 3 ( 5, 
6, 14, 
16 



1. 5, 9, 
12. 14, 
16 



H01L21/60 
H01L23/48 



TECHNICAL FIELDS 
SEARCHED (Int. Ci.4 ) 



H01L 
G02F 



Examiner 

LE MINH, I 



3 

| 

S 
as 
O 
ft* 

o 



CATEGORY OF CITED DOCUMENTS 

: particularly relevant If taken alone 

: particularly relevant if combined with another 

document of the same category 
: technological background 
: non-mitten disclosure 

Intermediate document 



T : theory or principle underlying ihe Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, ctirr«pondlnB 
document 



-^ ■ - ■ . ■■■V - 



